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likely to be younger and more active than ever, have high ex-
pectations regarding physical functioning after surgery. Physical
functioning has several aspects, such as perceived (problems in)
daily functioning, the capacity or ability to perform activities in a
(semi) laboratory setting, and actual performance in the home sit-
uation. To date, no comprehensive systematic review concerning
recovery of physical functioning after THA has been published. A
structured overview of recovery of physical functioning after THA
may help surgeons provide patients with better information before
surgery, as well as help patients and surgeons to form correspond-
ing expectations regarding functional outcome after THA.
The aim of this study is to summarize the state of knowledge
regarding the recovery of physical functioning after THA, and to
examine whether different aspects of functioning show the same
pattern of recovery.
Methods: The Medline and Embase medical literature databases
were searched up to October 2008. Two reviewers independently
assessed the inclusion criteria, the methodological quality and
extracted the results. Enough homogeneous data were available
to pool the data by means of meta-analysis for the results of
perceived physical functioning measures WOMAC Physical Func-
tioning (WOMAC PF) (score 0-68, 0 = best score) and SF-36
Physical Functioning (SF-36 PF) (score 0-100, 100 = best score),
and the capacity measure walking speed derived from gait analy-
sis. Data were pooled for the following time periods: preoperative,
one to three months postoperative, six to eight months postopera-
tive, and twelve months postoperative.
Results: Twenty-nine articles met the inclusion criteria. Perceived
physical functioning was measured with the WOMAC PF and the
SF-36 PF in ten studies, with the Oxford Hip score in three studies,
and with the AIMS Physical Activity subscale in one study. Twelve
months after surgery patients almost reached the maximal score
on the WOMAC PF (9.3±3.5). On the SF-36 PF hip patients
scored as good as a healthy study population in the Netherlands
(76.9±4.7 versus 77±17) twelve months after surgery. Measured
with the Oxford Hip Score most recovery had also taken place
within the ﬁrst twelve months after surgery.
The capacity of patients to perform activities in a laboratory setting
was measured with gait analysis in eleven studies, and with ca-
pacity tests in six studies. Actual functioning in the home situation
of the patients was assessed in one study. Twelve months after
surgery patients didn’t reach the norm scores of a reference pop-
ulation for walking speed (1.06±0.004 versus range age-matched
controls 0.91-1.63 m/s). Measured with capacity tests the recovery
of physical functioning increased in the ﬁrst twelve months after
surgery. We found no reference data of healthy controls for capac-
ity tests. Measured with an activity monitor in the home situation
of the patients six months after surgery the percentage movement
related activity of patients was lower than age-matched controls
(9.2% ± 3.7 versus 11.0% ± 2.9).
Conclusions: Perceived physical functioning seemed to reach
ceiling levels within twelve months after surgery. A different pattern
of recovery was seen for the capacity to perform activities in a
(semi) laboratory setting, and actual performance in the home
situation. Based on the results of this study patients can further
improve on capacity and actual performance after twelve months
after surgery. Only few studies had a follow up time of more than
twelve months, so little information is available about the recovery
of physical functioning longer than twelve months after surgery.
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CARDIAC AND THROMBOEMBOLIC MORBIDITY AFTER
TOTAL KNEE ARTHROPLASTY
J.A. Singh, M. Jensen, W. Harmsen, D. Lewallen, S. Gabriel
Mayo Clinic Sch. of Med., Rochester, MN
Purpose: Study the prevalence and predictors of cardiac and
thromboembolic events after primary Total Knee Arthroplasty
(TKA) in a population-based study using Rochester Epidemiol-
ogy Project and Total Joint Registry.
Methods: We studied the occurrence and predictors of cardiac
(myocardial infarction, arrhythmia and congestive heart failure)
and thromboembolic events (deep venous thrombosis, pulmonary
embolism) within 90-days of primary TKA in all Olmsted County
residents who underwent primary TKA at the Mayo Clinic, using
univariate and multivariable logistic regression analyses.
Results: There were 1551 TKA surgeries in Olmsted county res-
idents (37.4% men, 62.6% women). The prevalence of 90-days
post-operative cardiac events was 8.1% overall, higher in patients
with pre-existing cardiac event (19.7%) compared to those without
(1.7%). The prevalence of 90-day post-operative thromboembolic
events was 5.2% overall, higher in patients with prior thromboem-
bolic event (3.6%) compared to those without (2.5%).
In patients with pre-existing cardiac events, odds of 90-day cardiac
events were signiﬁcantly higher in older subjects, Odds ratios
(OR; 95% conﬁdence interval (CI)), 1.22 (1.08,1.38; p=0.001) per
5-year increase, higher Charlson index, 1.67 (1.17,2.39; p<0.001)
per 5-point increase and higher ASA class III-IV, 2.43 (1.53,3.87;
p=0.005) relative to class I-II. Multivariable analyses conﬁrmed
that age, ASA and Charlson index were signiﬁcant predictors.
Older age, 1.66 (1.23,2.22; p=0.01) was a signiﬁcant predictor
of 90-day cardiac events in those without prior history of cardiac
events in univariate analysis.
In univariate analyses in those with pre-existing thromboembolic
events, odds of 90-day thromboembolic events were signiﬁcantly
higher in men, 2.98 (1.25,7.12; p=0.01) and in those with higher
Charlson index 1.88 (1.001,3.52; p=0.0495). Only older age was
signiﬁcant in multivariable analysis.
Older age, 1.19 (1.03,1.38; p=0.02) and higher Charlson index
score, 2.05 (1.30,3.24; p=0.002) were signiﬁcant predictors of
90-day thromboembolic events in patients with prior history of
thromboembolic events in univariate analyses. Multivariable anal-
yses found that Charlson index, but not age, was a signiﬁcant
predictor of 90-day thromboembolic events.
Conclusions:Older age, higher comorbidity and male gender pre-
dicted higher risk of 90-day cardiac and thromboembolic events af-
ter TKA. Knowledge of these risk factors can help inform surgeons
and patients regarding their outcomes. Optimal pre-operative co-
morbidity management may decrease peri-operative morbidity in
patients undergoing TKA.
539
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AND THROMBOEMBOLIC EVENTS AFTER ELECTIVE
TOTAL HIP ARTHROPLASTY
J.A. Singh, M. Jensen, W. Harmsen, D. Lewallen, S. Gabriel
Mayo Clinic Sch. of Med., Rochester, MN
Purpose: To study the prevalence and predictors of cardiac and
thromboembolic events and mortality after Elective Primary Total
Hip Arthroplasty (THA) in a population-based study.
Methods: Using the Rochester Epidemiology Project and Total
Joint Registry, we identiﬁed all Olmsted County residents who
underwent elective primary THA at the Mayo Clinic between 1994
and 2008. We identiﬁed the occurrence of cardiac and thromboem-
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bolic events within 90-days of a THA, after excluding patients with
an underlying diagnosis of hip fracture as the indication for THA.
Cardiac events were deﬁned as occurrence of myocardial infarc-
tion, arrhythmia and congestive heart failure. Thromboembolic
events were deﬁned as occurrence of deep venous thrombosis or
pulmonary embolism.
All analyses were preformed separately for patients with and with-
out pre-existing cardiac and with/without thromboembolic disease.
This was done since the frequencies of 90-day cardiac and throm-
boembolic events were clearly different usually by several fold for
patients with and without prior history of respective disease.
Multivariable logistic regression for potential predictors (age, gen-
der, Charlson comorbidity index and American Society of Anes-
thesiology (ASA) grade) of 90-day cardiac and thromboembolic
events included variables with univariate signiﬁcance of p≤0.20
and used backward selection. Odds ratios (OR; 95% conﬁdence
interval (CI)) and p-values are presented for signiﬁcant predictors
(p<0.05).
Results: There were 1155 THA surgeries (43.2% men, 56.8%
women). 90-days post-operative cardiac events occurred in 6.4%
overall and 90-day post-operative thromboembolic events in 4.2%.
In patients with pre-existing cardiac events, 90-day cardiac events
were signiﬁcantly more in older subjects, Odds ratios (OR; 95%
conﬁdence interval (CI)), 1.37 (1.17, 1.61; p<0.001) per 5-year
increase, higher Charlson index, 2.01 (1.23, 3.27; p=0.005) per
5-point increase and higher ASA class III-IV, 5.88 (2.59, 13.34;
p<0.001); lower in men, 0.44 (0.25, 0.78; p=0.005). Gender and
ASA class were signiﬁcant in multivariable analysis.
Older age, 1.48 (1.10, 1.98; p=0.01), ASA class III-IV, 6.07 (1.60,
23.1; p=0.008) and higher Charlson score, 5.39 (2.34, 12.38;
p<0.001) signiﬁcantly predicted 90-day cardiac events in those
without prior history of cardiac events in univariate analysis.
In univariate analyses in those with pre-existing thromboembolic
events, odds of 90-day thromboembolic events were signiﬁcantly
lower in older, 0.71 (0.54, 0.92; p=0.01) and in those with higher
Charlson index, 0.14 (0.02, 0.99; p=0.0495).
None of the variables signiﬁcantly predicted 90-day thromboem-
bolic events in patients without respective prior history in univariate
and multivariable analyses.
Conclusions: The ﬁndings from this study regarding risk factors
for cardiac and thromboembolic events 90-days after THA can
help to better surgeons and patients.
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ADJACENT SEGMENT LUMBAR FACET JOINT
OSTEOARTHRITIS AND INTERVERTEBRAL DISC
DEGENERATION AFTER POSTERIOR LUMBAR INTERBODY
FUSION
L. Mécs, K. Wellinger, G. Sohar, K. Tóth
Univ. of Szeged, Szeged, Hungary
Purpose: The aim of this study was to evaluate the development of
degenerative process on adjacent segment after posterior lumbar
interbody fusion (PLIF).
PLIF with pedicle screw ﬁxation is a most reasonable method for
treatment of spondylolisthesis, but adjacent segment degeneration
is discussed to impair long-term outcome after the fusion. The
fusion creates a rigid and immovable column of bone in the
problem section of the spine.
Methods: Between 1994 and 1999, we treated 112 consecutive
patients (58 females, 54 males) with PLIF and pedicle screw
ﬁxation. Their mean age at the time of surgery was 40,5 years.
The mean follow-up period was 12,8 years. Disorders treated by
this procedure included isthmic spondylolisthesis L5-S1.
The follow-up examination included the Oswestry Disability Index
(ODI), and radiological evaluation. Pre- and postoperative radio-
graphs and CT examination were analyzed to assess degenerative
changes. Intervertebral disc heights were measured before and
after surgery.
Results: All intervertebral disc heights adjacent to the fusion
decreased after surgery (P < 0.05). However, no signiﬁcant
correlation was seen between clinical results estimated by the
postoperative disc narrowing. On the X-ray and CT examination
progressively increasing facet joint osteoarthritis. The Oswestry
disability index before and after the operation showed a marked
improvement from average 358 to 224 point, but the index rose to
238 after ﬁve years and 286 at ten years after the operation.
Conclusions: Biomechanical changes consisting of increased in-
tradiscal pressure, increased facet loading, and increased mobility
occur after PLIF and have been implicated in causing adjacent
segment disease. Therefore, spinal fusion for pain is less uni-
formly successful because the cause of the pain cannot always be
completely identiﬁed.
541
HEMICALLOTASIS CAN MAINTAIN THE OPTIMAL
CORRECTION ANGLE WITH LASTING LONG TIME IN THE
PATIENTS WITH MEDIAL GONARTHROSIS
E. Nakamura, A. Tanaka, Y. Oniki, H. Nisioka, H. Mizuta
Dept. of Orthopaedics and Nuero-Musculoskeletal Surgery,
Faculty of Med. and Pharmaceutical Sci., Kumamoto Univ.,
Kumamoto-City, Japan
Purpose: A proximal tibial open-wedge osteotomy with hemi-
callotasis, or HCO, was ﬁrst described by Turi et al. as a new
procedure for medial gonarthosis with a varus deformity. We per-
formed a prospective follow-up trial and investigated the long-term
outcomes of HCO for medial gonarthrosis.
Methods: Between 1995 and 1997, 24 knees in 22 patients
were treated with HCO. Five patients with 5 knees had died for
reasons unrelated to the surgery within 10 years after surgery.
One patient with one knee was excluded because of difﬁculty in
walking due to the onset of a stroke. Furthermore, one patient
with one knee lostcontact with us. The remaining 15 patients with
17 knees were available for evaluation in this study. The patients
included 4 men and 11 women. The average age of the patients
at the time of surgery was 66, the age-range was from 58 to
73. The average follow-up period was 12 years, ranging from
10 to 13 years. The preop. radiographic grade of osteoarthritis
evaluated by the Kellegren- Lawrence’s classiﬁcation are one
knee as grade II, 8 knees as grade III and 8 knees as grade
IV. All patients were evaluated before the operation, 2 years after
surgery and at the ﬁnal follow-up. For clinical examination, we
used the Hospital for Special Surgery (HSS) scoring system. For
radiological examination, we measured the femoro-tibial angle
(FTA) in the standing position.
Results: Out of 17 knees, one knee required an inversion to total
knee arthroplasty 10 years postop.
The mean HSS scores in the remaining 16 knees were 56 preop.
and 94 at 2 years postop. At the ﬁnal follow-up, the score was 82
which was a slight decrease in comparison with 2 years postop.
However, the pain score was satisfactorily maintained. The main
reason for the deterioration of clinical results is due to the decrease
in function score because of a likely effect of aging. AS for the
categorized clinical results based on HSS score, there was one
knee as fair and 15 knees as poor preoperatively, and at 2 years
postop., 12 knees as excellent and 4 knees as good. At the ﬁnal
follow-up, there were 3 knees as excellent, 10 knees as good,
2 knees as fair and 1 knee as poor. The 13 knees showed an
excellent or good clinical score. Preoperatively, the mean FTA
was 180 degrees. At 2 years postop., it became an average of
167 degrees. At ﬁnal follow-up, it was an average of 169 degrees
